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Abstract 
The research aimed to study context and strategies for Matayomsuksa 6 genetics teaching, Matayomsuksa 6 Students’ scientific 
concepts about inheritance, their level of understanding, their conceptual change of inheritance, their motivation toward 
instructional contexts, the relationship betweenMatayomsuksa 6 Students’ beliefs in motivation and their conceptual change of 
inheritance, and comparing students’ attitude between pre and post intervention. Research method consists of 2 phases. First phase 
was phase of studying context and teaching strategies. Target group included 10 teachers, from different schools, who were 
teaching about inheritance; 100 students. Second, the action research in a classroom was carried out for development and 
improving genetics teaching strategies. The findings revealed that context of genetics teaching; teachers and students perceived 
that inheritance was abstract concepts and technical terms. The lack of science instructional strategies seems to be the problem of 
the science teachers. The paper then discusses what lesson learned from changing and improving in action research phase. The
issues of how genetics teaching strategies for conceptual change were applied and changing in students’ concepts, motivational 
beliefs, and attitude were discussed. This paper has implications for genetics teaching in Thailand.  
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1. Introduction 
     
      Science played a very important role in both of the present and future global society.  Since it was a culture of 
modern world as knowledge-based society.  Consequently, everyone had to be developed to be scientific literacy.  
(Department of Academic, Ministry of Education,  2003). It was composed of scientific concept, scientific process, 
and attitude towards science, and science concept as a part of factors of scientific basic knowledge to be developed in 
students continuously from kindergarten to upper secondary school.  (Anongnat Karoonram, 2002)  Therefore, 
Science instructional management should emphasize on students to comprehend scientific concept correctly to help 
them in classifying the complex scientific topics as well as develop their reasoning thinking as foundation in 
searching for other kinds of knowledge further.  (Banjong Sitti, 1994) 
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          The concept of genetics was an important concept in Science learning substance.  Inheritance was taught from 
kindergarten, secondary school, and higher education.  But, according to the studies, found that there was a large 
number of students with misconception in genetics.  The researcher observed the instruction in inheritance, found that 
the teachers often emphasized on students’ competency in calculating the problem of genetics to find the solution.  A 
part of students could be able to calculate the correct answers.   But, when they were interviewed, found that the  
 
 
 
 
students lacked of understanding in scientific genetics, and had misconceptions, for instance, when they were asked 
that:  Why children from the same family, had similar faces?  The students answered that the children from the same 
family, obtained blood from their parents, some of them answered that because the parents were the similar.  These 
answers were misconceptions.   
          In former time, the framework was the most influent on research studies in concept change including:  Theory 
of concept proposed by Posner et.al. 1982( ), and  Strike & Posner (1985) which explained the different necessary 
conditions for concept change including:  the dissatisfaction, the intelligibility, the plausibility, and the fruitfulness.  
The approach of concept change was critiqued that “Be cold, or overly rational” since it emphasized only the 
student’s cognition.  Pintrich et.al., (1993) suggested that most of students focused on cognition only by overlooking 
the influence in social, classroom, contextual, and affective aspects which played role in students’ concept change 
such as the goals, purposes, intentions, expectations or needs.  The concept change might be influenced by different 
classroom contexts, the interaction between teacher-students, the students’ goal, lifestyle in classroom, and teacher’s 
teaching etc.  Those things affected the students’ concept development.  Pintrich et.al., (1993) also stated that “the 
students’ belief in motivation, and each one’s role in learning society of classroom, might enhance or obstruct one’s 
concept change.” 
          Although there were related literatures in the studies of concept understanding titled “inheritance,” there was 
very little number of studies in studying and disseminating the genetics concept learning in classroom context as the 
naturalistic classroom setting.  Therefore, the researcher was interested in studying the concept change titled 
“inheritance,” by using the teaching strategies as well as the social/affective factors including:  the instructional 
context, the belief in motivation and attitude. How did they influence on concept change?  The obtained information 
would be able to be used in planning for genetics learning and teaching in the future.  
 
2. Objectives 
 
         1) To study context and develop teaching strategies in genetics titled “inheritance,” for Matayomsuksa 6 
Students,  2) to study scientific concept titled “inheritance,” for Matayomsuksa 6 Students  3) to study level of 
scientific concept titled “inheritance,” of  Matayomsuksa 6 Students, 4) to study the scientific concept change titled 
“inheritance,” of  Matayomsuksa 6 Students, 5) to study relationship between belief in motivation, and scientific 
concept change titled “inheritance,” and  6) to compare Matayomsuksa 6 Students’ scientific attitude  titled 
“inheritance,” between the pretest and posttest.   

3. Method 
 
         There were 2 phases of research : 
Phase 1:  Contextual study by using survey research, and development of strategies in teaching genetics for 
conceptual change.  The target group consisted of 10 teachers teaching genetics titled “inheritance,” 100 
Matayomsuksa 6 Students who used to study in “inheritance,” and 3 experts.  The instrument using in this study was 
the Questionnaire asking opinion, as 5 level rating Scale. 
Phase 2:  Development and improvement of strategies in teaching genetics titled “inheritance,”  by using 
Kemmis & McTaggart’ Action Research (1992).  The research participants were 40 Matayomsuska 6/1 Students, and 
1 research participant.  There were 2 kinds of research instrument including:  1) the instrument using for 
experimentation consisted of Knowledge Management Plan, and 2) the instrument using for data collection consisted 
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of :  2.1) the Scientific Concept Test titled “inheritance,”  2.2) the Belief in Motivation Test as rating scale, 2.3) the 
Scientific Attitude Test as rating scale, 2.4) the Teachers’ Teaching Observational Form, and 2.5) the Opinion Record 
Form of teachers, research participant, and students.  There were 5 levels of analysis in scientific concept as follows: 
(Wancharee Mungsing,  1993)  1) Complete understanding (CU) = 3 points.  2) Partial understanding (PU) = 2  
points. 3) Partial understanding with specifics alternative conception (PS) = 1 point. 4) Alternative conception (AC)  
= 0 point. and 5) No understanding (NU) = 0 point. 
 
4. Results 
 
          4.1 According to contextual study in genetics instruction titled “inheritance,” Matayomsuska 6, found that the 
teachers thought that the concept of “inheritance,” in overall, the difficulty was in “Moderate” level on teaching for 
comprehension. (Table 1, and Table 2)   Besides, it was also found that most of teachers organized their instruction by 
giving lecture focusing on the students to memorize how to solve problem of genetics by finding correct answer 
without understanding, the teachers also assign exercise homework for students by using the instructional media as 
knowledge sheet, power point, and worksheet.  Both of teachers and students viewed that the content of  
“inheritance,” was rather difficult as an abstract topic including various technical terms.  So, most of teachers had to 
find teaching techniques/strategies so that their students would understand better.  Therefore, the researcher used 
strategies in teaching genetics for concept change including 4 phases as:  1) prediction, 2) social interactions, 3) 
disequilibrium, and 4) critical reflection, (Laura Elizabeth Batzli,  1999) as guidelines for knowledge management.  
The instructional activities were also developed through the action research. 
         Teachers’ opinions on the concepts of “inheritance,” which were difficult in teaching the students to 
comprehend, considered based on concepts shown in Table 1. 
 
Table 1. Frequency and percentage of teachers’ opinion on the approach in “inheritance,” which were difficult  
to teach for students’ understanding. 
           
 
          Concept of inheritance                                                Frequency and percentage of difficulty level                           Number of 
                                                                                                                                                                                               respondents                            
                                                                                                             Very             Difficult             Moderate               Easy          Very         
(person)                                        
                                                                             difficult                                   difficult                                   easy            
 
      1. Mendel’ genetics study 
            1.1  Inherited characteristics            -        2(20.0)                     7(70.0)          1(10.0)                -                     
 10 
               1.2 Dominant and recessive trait            -              2(20.0)                    6(60.0)        2(20.0)                 -                     
 10
             1.3 Allele              -              4(40.0)                    6(60.0)             -                -                     
 10 
             1.4 Dominant and recessive gene            -              1(10.0)                    8(80.0)         1(10.0)                -                     
 10 
             1.5 Pure line and hybrid                                 -                   2(20.0)                     7(70.0)         1(10.0)                 -                     
 10 
             1.6 Genotype and phenotype                          -              3(30.0)                     6(60.0)         1(10.0)                 -                     
 10 
             1.7 Homologous and heterozygous                -                    2(20.0) 7(70.0)         1(10.0)                 -                     
 10 
                  chromosome 
   2. Probability and Law of segregation                   -              5(50.0)                     4(40.0)         1(10.0)                 -      
 10 
  3 . Law of independent assortment                         -              5(50.0) 4(40.0)         1(10.0)               - 10 
  4 . Testcross                                                -              3(30.0) 5(50.0)         2(20.0)               - 10 
  5 . Incomplete dominant                                 -              4(40.0) 5(50.0)         1(10.0)               - 10 
  6 . Codominance                                                     -              5(50.0) 4(40.0)         1(10.0)               - 10 
  7 . Mulltiple alleles                                   1(10.0)              5(50.0) 4(40.0)             -                -  10 
  8 . Poly gene                                                            -              4(40.0) 5(50.0)         1(10.0)                -  10 
  9 . Sex-linked gene         1(10.0)               3(30.0) 5(50.0)         1(10.0)               - 10 
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10 . Linked gene                         1(10.0)               5(50.0) 3(30.0)         1(10.0)               - 10 
11 . Sex influenced traits           -              3(30.0) 6(60.0)         1(10.0)               - 10 
12 . Sex limited trait                                     -                     3(30.0) 6(60.0)         1(10.0)               - 10 
 
        Number of teachers (percent)                       3(1.7)             61(33.9)                 98(54.4)              18(10.0)             -                      180(100) 
 
            
According to Table 1, most of teachers viewed that the concepts of “inheritance,” were difficult in 
“Moderate” level (52.8%).  There were 3 out of 18 concepts which were difficult in “High” level, ranking in order 
including:  the Linked gene, Sex-linked gene, and Multiple alleles.     
           The students’ opinion on concepts of “inheritance,” which were difficult, considering by concepts were shown 
in Table 2. 
 
 
 
Table 2. Frequency and percentage of students’ opinion on the concept of “inheritance,” which were difficult to understand. 
 
 
          Concept of inheritance                                               Frequency and percentage of difficulty level                            Number of 
                                                                                                                                                                                                respondents                             
                                                                                                             Very           Difficult             Moderate              Easy            Very          
(person)                                        
                                                                             difficult                                 difficult                                    easy            
 
      1. Mendel’ genetics study 
            1.1  Inherited characteristics        4(4.0)        18(18.0)              64(64.0)       14(14.0)          -                   100 
               1.2 Dominant and recessive trait        3(3.0)        17(17.0)              58(58.0)       20(20.0)       2(2.0)               100 
             1.3 Allele          3(3.0)        29(29.0)             55(55.0)       13(13.0)          -                   100 
             1.4 Dominant and recessive gene        2(2.0)        21(21.0)             55(55.0)       21(21.0)       1(1.0)                  100 
             1.5 Pure line and hybrid                           2(2.0)         18(18.0)             54(54.0)       22(22.0)       4(4.0)                 100 
             1.6 Genotype and phenotype                    2(2.0)        26(26.0)             50(50.0)       20(20.0)       2(2.0)                      100 
             1.7 Homologous and heterozygous          6(6.0)         37(37.0)                  40(40.0)       15(15.0)       2(2.0)                  100 
                    chromosome 
   2. Probability and Law of segregation             10(10.0)      37(37.0)               44(44.0)         8(8.0)          1(1.0) 100 
  3 . Law of independent assortment                   11(11.0)       39(39.0)                  38(38.0)       12(12.0)           -  100 
  4 . Testcross                                                      10(10.0)       37(37.0)                  39(39.0)       12(12.0)        2(2.0) 100 
  5 . Incomplete dominant                                     3(3.0)         36(36.0)                   55(55.0)         6(6.0)              -  100 
  6 . Codominance                                                 4(4.0)         38(38.0)                  49(49.0)         9(9.0)              -  100 
  7 . Mulltiple alleles                                           10(10.0)       44(44.0)                   41(41.0)         5(5.0)              -  100 
  8 . Poly gene                                                     10(10.0)       42(42.0)                  46(46.0)         2(2.0)              -  100 
  9 . Sex-linked gene                              11(10.0)      41(41.0)                  40(40.0)         8(8.0)              -  100 
10 . Linked gene                        15(15.0)       46(46.0)                  30(30.0)         8(8.0)          1(1.0) 100 
11 . Sex influenced traits        8(8.0)         35(35.0)                  45(45.0)       12(12.0)           -  100 
12 . Sex limited trait                          9(9.0)         36(36.0)                  38(38.0)       15(15.0)         2(2.0) 100 
 
       Number of students (percent)                     123(6.8)      597(33.2)            841(46.7)            222(12.3)      17(1.0)             1800(100) 
 
          
        According to Table 2, most of students viewed that the concepts of “inheritance,” were difficult in “Moderate” 
level (47.4%). There were 3 out of 18 concepts which were difficult in “High” level, ranking in order including:  
Linked gene, Sex-linked gene, and Law of independent assortment.   
         From Table 1 and Table 2, found that 2 out of 18 concepts were difficult in “High” level as perceived by most 
of teachers and student, including: 

, and 	

.   
 
          4.2 The analysis findings of scores in scientific concepts titled “inheritance,” of  40 Matayomsuksa 6 Students taught by 
teaching strategies for concept change, shown in Table 3. 
 
Table 3.  The scores of Scientific Concepts titled “inheritance,” of 40 Matayomsuksa 6 Students, 
Before and after using the teaching strategies for concept change. 
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        Findings of Concept Testing             Full Scores                        x                         S.D.                          t-test                    P-value 
 
                Before studying                                36                              7.38                      4.31                          50.25                      0.000 
                After studying                                  36                             30.50                      5.46                
 
 
According to Table 3, found that before studying, the students’ Mean score of Scientific Concept titled 
“inheritance” was 7.38, S.D. = 4.31. After studying, their Mean score was 30.50,  S.D. = 5.46.  The comparison of 
both testing, found that the posttest scores were significantly higher than the pretest at  .05 level. 
 
          4.3 The levels of scientific concept titled “inheritance,” of Matayomsuksa 6 Students.   
                 According to the analysis of Scientific Concept titled “inheritance,” of Matayomsuksa 6 Students, found 
that before studying, the students obtained their preconception from the level of “No Understanding” to “Complete 
Understanding.”  But, after studying, found that the students had concept understanding in “More Complete” level.  
Furthermore, there was a decreasing number of students with misconception.   
 
          4.4 Concept change in scientific concept titled “inheritance,” of individual Matayomsuksa 6 Student after 
studying. 
                The findings of research study in scientific concept titled “inheritance,” from each of Matayomsuksa 6 
Student, after studying, found that there were 33 out of 40 students who obtained scientific change as specified 
criterion. 
 
          4.5 A Study of relationship between belief in motivation, and scientific concept change titled “inheritance,” of 
students who had their concept changes.   
                 The findings of a study in: 1) the belief in motivation, and concept change, 2) the relationship in each 
aspect of the belief in motivation, and scientific concept change titled “inheritance,” of 33 students with concept 
change, shown in Table 4. 
 
Table 4. Relationship of belief in motivation and concept change, and relationship in each aspect of belief in motivation  
and Scientific Concept Change titled “inheritance,” of Matayomsuksa 6 Students with concept change. 
  
 
                 Relationship of belief in motivation and concept change                                           r                                                  Sig. 
 
                                Belief in motivation     
1. Goal orientation           0.918   .000                              
2 .Epistemological beliefs    0.664   .000
3. Interest/value     0.785   .000 
4. Self Efficacy     0.647   .001
5. Control belief     0.571   .005 
Total Score     0.876   .000 
 
           
            According to Table 4, found that the relationship between total score, and belief in motivation and scientific 
concept change titled “inheritance,” of 33 Matayomsuksa 6 Students with concept change, after being taught by 
teaching strategies for concept change, found that there was positive significant relationship at .05 level. 
            For relationship in each aspect of belief in motivation and scientific concept change titled “inheritance,” after 
being taught by using the teaching strategies for concept change, found that there was positive significant relationship 
at .05 level.   

            4.6 Comparative findings of scientific attitude of Matayomsuksa 6 Students titled “inheritance,” by using 
teaching strategies for concept change, between the pretest and posttest. 
 
Table 5. Comparison of  Matayomsuksa 6 Students’ Mean Score from Scientific Attitude. 
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               Testing                                Full Scores                            x                       S.D.                 percent                 t-test                Sig. 
 
               Pretest                                    150                                  102.40                  16.95                 68.27                   58.27              .000 
              Posttest                                    150                                  118.24                 10.84                 78.83 
 
 
       According to Table 5, the findings of data analysis from Scientific Attitude Test, between the pretest and 
posttest of Matayomsuksa 6 Students titled “inheritance,” by using teaching strategies for concept change, found that 
the students had the pretest mean score = 102. 40  points or 68.27%.  Their posttest score was 118.24  points or 
78.83%.  For hypothesis testing, found that the students’ posttest mean score in scientific attitude, was significantly 
higher than the pretest at .05 level. 
 
 
 
 5. Conclusion and Discussion 
 
            According to the contextual study of learning and teaching, both of teachers and students viewed that the 
concept titled “inheritance,” in overall, was difficult in “Moderate” level to be understood since the content was rather 
difficult as well as abstract, included a lot of technical terms.  Furthermore, it was also found that most of teachers 
always provided their instruction by lecturing with the emphasis on the students to memorize the problem solving 
techniques in genetics in order to find the right answers even the students didn’t understand.  The outcome of learning 
activity management by using teaching strategies for concept change consisted of 4 phases including:  1 (the 
prediction, 2) the social interactions, 3) the disequilibrium, and 4) the critical reflection.  (Laura Elizabeth Batzli, 
1999).  As a result, the students had the higher posttest mean score of concept comprehension in “inheritance,” than 
the pretest significantly.  In addition, each student’s concept change after being taught, found that the students had 
their concept change from misconception to more complete understanding.  It might be due to those teaching 
strategies provided opportunity for students to have social interactions within group which was an important factor for 
knowledge construction, collaboration, and sharing their thought as well as experience among the students and other 
persons.  As a result, they had wider extent as well as more complex and variety in learning.  (Tidsana Kammanee, 
2002) 
            For the study of belief in motivation, found that there was positive significant relationship with students’ 
concept change.  Pintrich et.al., (1993) stated that the influence of students’ belief in motivation, and each one’s role 
in learning society in classroom, could either enhance or obstruct one’s concept change. 
            For scientific attitude, found that Matayomsuksa 6 Students being taught in “inheritance,” by using teaching 
strategies for concept change, had higher  posttest mean score of scientific attitude than the pretest one at .05 
significant level.  Since during the learning activity management, the students could practice skill in listening to the 
others reasonably, expressing their opinion by critical thinking without jumping into conclusion as the scientist’s 
habit.  Consequently, the students had better scientific attitude.   
 
6. Acknowledgement 
 
            Thank you the National Research Council of Thailand (NRCT), and the Khon Kaen University very much for 
offering opportunity as well as providing research grant supporting the potential development fund for this research 
study. 
 
References 
 
Batzli,  L.E. (1999).  Conceptual Change Strategies in Teaching Genetics.  Doctor of Philosophy.  Faculty of the graduate School of  
          the university of Minnesota. U.S.A. 
Department of Academic, Ministry of Education.  (2003).  Learning Substance Management in Science  Learning Substance based on  
          Basic Education  Curriculum 2001.  Bangkok:  Ladprao Kurusapa Printing. 
Kammanee, Tidsana.  (2002).  Science of Teaching.  Chulalongkorn University Printing. Dansuta Printing Company ltd.    
Kemmis, S., & McTaggart, R.  (1992).   The action research planner.  Victoria: Deakin University Press.   
2029 Phairoth Termtachatipongsa /  Procedia - Social and Behavioral Sciences  116 ( 2014 )  2023 – 2029 
Mungsing, Wancharee.  (1993).  Students’ Alternative Conceptions about Genetics and The Use of Teaching Strategies for Conceptual Change.   
           Doctor of  Philosophy.  Faculty of  graduate Studies and Research. University of Minnesota. U.S.A. 
Pintrich, P.R., Marx, R.W., & Boyle, R.A.  (1993).  Beyond Cold Conceptual Change: The Role of Motivational Beliefs and Classroom Contextual  
           Factors in the Process of Conceptual Change.  Review of Educational Research (Summer), 63 (2), 167-199. 
Posner, G.J., Strike, K.A., Hewson, P.W., & Gertzog, W.A. (1982).  Accommodation of a scientific conception: Toward a theory of 
          conceptual change. Science Education, 66 (2),  211-227. 
Sitti, Banjong.  (1994).  Effecs of using concept mapping technique on the change of students’ misconception in biology. Master of  
          Education Thesis. Graduate School, Chulalongkorn University. 
Strike, K.A., & Posner, G.J.  (1985).  A Conceptual Change View of Learning and Understanding.  In L.H. West & A.L. Pines (eds.),             
           Cognitive structure and Conceptual Change.  Orlando, FL Academic Press.  
 
 


